Insulin analogs offer insulin replacement strategy that results in a situation closer to normal human physiology (traditionally assumed as ;50% basal insulin secretion throughout the day and ;50% prandial secretion in response to meals). These insulin preparations started becoming available on the U.S. market with the approval of lispro in 1996. Hundreds of registration trials and postmarketing studies have been conducted and representative results for each analog are listed in references 1-12. Specifically, prandial insulin analogs (lispro, aspart, glulisine) have pharmacokinetic and pharmacodynamic profiles closer to normal; i.e., more rapid rise after subcutaneous injections to higher insulin levels and then more rapid fall than regular human insulin, with resulting faster onset and offset of insulin effect (1) (2) (3) . Basal insulin analogs (glargine, detemir) offer longer duration of action, less variability, more predictability, less hypoglycemia (especially nocturnal), and, in case of detemir, more favorable weight profile (4) (5) (6) (7) (8) (9) (10) (11) . Thus, fewer injections are necessary to achieve their purpose (which is suppression of glucose production between meals and overnight). The clinical advantages of analog insulin use are apparent from results of the numerous trials. As the registration trials were designed to achieve equivalent A1C lowering in the subjects treated with human versus respective analog insulin, those advantages could be summarized as decreased incidence of hypoglycemia and weight gain, the two major fears both patients and physicians have when intensifying diabetes therapy. Indeed, glargine insulin, the first basal insulin analog, was approved based on the significant decline of nocturnal hypoglycemia (by 42-48%) when tested against NPH (8) . Similar, significant reduction was seen in a study of detemir versus NPH (reduction of nocturnal hypoglycemia by 34%) (11 Analog insulins have several additional advantages over human insulins: Their use has been shown to improve treatment adherence and treatment satisfaction due to fewer injections, flexibility of timing of basal analogs, less fear of dose adjustments, mealtime administration of prandial analogs, as well as user-friendly injection devices. In spite of prevailing opinions, there is also evidence of a pharmacoeconomic advantage with insulin analogs mainly due to reduction in hypoglycemiarelated claims and lower inpatient hospital costs.
For a patient on an intensive insulin injection regimen, these are the choices in 2014: 1) inject a basal insulin once a day regardless of the time of the day and inject prandial insulin just before (or even immediately after) each meal based on the carbohydrate or calorie content of the meal or 2) inject an intermediate-acting insulin at least twice a day and regular insulin 30-45 min before a meal, while constantly fearing late postprandial and nocturnal hypoglycemia and having to eat a bedtime snack to prevent the latter (not exactly physiologic and not helpful with the ongoing obesity epidemic). One would think this would represent an easy choice. Distilled to the bottom line, this point-counterpoint debate revolves around a single question: Is the putative higher "cost" of insulin analogs "worth" it?
We need to wade into the pool of the "cost" of the therapy. How does one truly evaluate the question? We are dealing with the cost to individuals, their families, employers, insurance companies, and society as a whole over a lifetime (as one can safely assume most of these patients will need insulin for the rest of their lives). Thus, one has to focus not on the grossly inflated retail cost of the next insulin prescription in the local pharmacy, but on the big picture. That picture, of necessity, needs to include the overall cost of medical care, rate of absenteeism, loss of productivity, as well as adherence, treatment satisfaction, and satisfaction with lifestyle imposed on an individual by demands of this complex disease. Because the big picture is so difficult to study and get one's arms around, most pundits zero in on the retail price difference between human and analog insulins and conclude that the extra expenditure is "not worth it" as no data exist yet that individuals on analog insulins lead less expensive, longer, and happier lives! Futility of debating "costs" on the pages of a medical journal was documented in a study by Health Action International (13), assessing the retail price for a 10-mL vial of regular human insulin on the same day (11 May 2010) (14) ; in the U.S., they are $310 and $391, respectively (14) . Clearly, patients are paying for the gamesmanship between the government regulatory bodies and big pharma politics.
The political nature of the "cost" debate was exemplified by the situation on the German insulin market. Institut für Qualität und Wirtschaftlichkeit im Gesundheitswesen (IQWiG) considered only seven small randomized controlled trials (15). In five of the studies, lispro insulin was compared with human insulin; in the other two, the comparison was with glulisine insulin. In all cases, short-acting insulin was added to basal long-acting insulin. All the clinical trials that met the inclusion criteria were over a short period (5.5-12 months), which meant that they could not consider the effect of rapid-acting insulin analogs on diabetes complications or overall mortality. The analysis was limited to assessments of hypoglycemic rate and stability of the blood glucose level. There were only limited measurements of illness-related quality of life and none of patient satisfaction. Not surprisingly, no differences were found. However, based on the report, the rapid-acting insulin analogs aspart, glulisine, and lispro were excluded from reimbursement by the Federal Joint Committee (G-BA) for patients with type 2 diabetes as long as cost of treatment with a rapid-acting insulin analog was more "expensive" than the cost of treatment with human insulin. Manufacturers reacted by offering large rebates to the sickness funds, while keeping the retail prices above the threshold. When G-BA issued an edict to similarly exclude insulin analogs from treatment of type 1 diabetes, a worldwide storm of protest ensued in 2008 (16). For example, the International Diabetes Federation expressed "major concern about the potential discontinuation of reimbursement for shortacting insulin analogues to people with type 1 diabetes in Germany, which would result in many patients being excluded from this type of therapy" (17) . This decision was eventually withdrawn but the situation demonstrated the difficulty in objectively assessing the cost of the analog versus human insulin therapy.
When more educated attempts were made to assess these costs, a different picture emerged. Palmer et al. (18) used a published and validated computer simulation model and found that treatment with analog insulin (detemir 1 aspart) was associated with decreased incidence of long-term diabetes complications, improved quality-adjusted life expectancy, and only slightly higher cost ($2,713 over lifetime) than human insulin-based regimen (NPH 1 regular). Brixner et al. (19) published an analysis of cost-effectiveness of insulin analogs versus human insulins. In their retrospective cost analysis using computerized databases (from the Veterans Health Administration, Medicaid, Medi-Cal, and a variety of U.S. health plans and regional U.S. managed care plans), the cost-effectiveness of analogs was shown, predominantly due to the lower costs of treating hypoglycemia and in several instances to lower inpatient costs. Meece (20) similarly concluded a pharmacoeconomic advantage of insulin analogs due to improved glycemic control, improved adherence to therapy (less fear of hypoglycemia and weight gain), and lower rates of hypoglycemia.
The annual costs of diabetes care among 1,024 patients (512 on glargine, 512 on NPH) with type 2 diabetes in Germany were lower by $495 (361 euro) (P 5 0.0004) for those on glargine-based therapy, mainly due to fewer glucose measurements and diabetes-related materials (21) . The complexity of dealing with overall cost issues was shown in an analysis that found only 6 studies (out of 382 publications between 2000 and 2009) offered data on both the acquisition costs of glargine versus NPH in patients with type 1 diabetes but also on clinical effects, diabetes complications, quality of life, fear of hypoglycemia, etc. (22) . In one study, glargine was less expensive and in four additional studies use of glargine was deemed "good value" (i.e., cost $4,420-$17,946; 3,227-13,100 euro per quality-adjusted life-years gained) (23) . In another largescale real-life study of cost comparison among patients with type 2 diabetes in Germany, glargine-based regimens (annual cost $1,635 [1,194 euro] ) cost the same as NPH-based treatments ($1,652 [1,206 euro] ) (24) . The slightly higher cost of the analog insulin was more than offset by smaller use of test strips. Detemir-based regimens cost more, mainly due to higher cost of the bolus component. That survey was based on the IMS LRx database (a longitudinal history of de-identified but unique patients collected by IMS Health worldwide of virtually all dispensed prescriptions; it accesses nationwide pharmacy data centers processing prescription data) of 542,438 patients between 2009 and 2011.
In Spain, average overall cost of an episode of severe hypoglycemia was $494 (361 euro). With the reported reduction of anywhere between 14 and 43 such episodes per 100 patients per year among those on lispro versus regular insulin, Reviriego et al. (25) calculated that use of lispro can be considered costeffective.
In a different take on the issue, Chen et al. (26) compared cost among 6,436 users of regular and lispro insulins in a managed care setting in California. Due to fewer hospitalizations for lispro users and thus less expensive nondiabetesrelated medical costs, total costs were similar for the human and analog insulin users.
There are few studies of adherence, but in two examples the lower perceived fear of nocturnal hypoglycemia was less with glargine than with NPH insulin and patients were more willing to adjust insulin to titrate their fasting glucose levels (27, 28) . Treatment satisfaction was increased while being treated with insulin analogs among teens and adults on lispro who found coping with diabetes less difficult than on regular insulin. Less negative effect on quality of life and fewer worries about diabetes were reported with lispro than with regular insulin (29-32). The same observation was reported among 944 Japanese children and adolescents with type 1 diabetes where rapid-acting analog therapy was associated with more flexibility and improved quality of life (33) . Healthrelated quality-of-life scores increased significantly in patients administering any insulin analog regimen (whether starting or switching to) in a 24-week prospective study among 66,726 patients across India (34) .
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